Introduction
Administrative health care databases provide an increasingly accessible and widely used source of data for health care research.1-10 However, the accuracy of hospital discharge data remains uncertain. Studies conducted in the 1970s found that the coding of nonclinical data, such as age, gender, and dates of admission and discharge, was highly accurate but that diagnoses and procedures were less reliably coded.' [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Recent studies continue to raise questions about the accuracy of diagnostic coding. 1416 The National Diagnosis Related Group (DRG) Validation Study, which provided the most comprehensive recent assessment of the accuracy of hospital discharge data, found an overall error rate of 20.8% in DRG assignment. '7 However, because many individual DRGs include diverse clinical conditions,'8 the findings could not be generalized to the coding of specific diagnoses or procedures. Also, the published results could not be directly compared with those of the Institute of Medicine (IOM) studies of 1977 and 1980, even though both the National DRG Validation Study and the IOM studies used similar methods. We reanalyzed the data from the National DRG Validation Study to address these issues.
Methods Record Selection and Reabstraction
The methods of the National DRG Validation study have 
Analyses of CodingAccuracy
To analyze the accuracy of coding with respect to specific procedures and diagnostic conditions, three clinicians familiar with both health services research and ICD-9-CM coding rules aggregated codes into clinically distinct groups of diagnoses and procedures such as might be used to select patient cohorts for studies of the outcomes of medical hospitalizations or surgical treatments. Within each diagnosis and procedure group, we compared the codes as recorded on the computerized abstract submitted to the Health Care Financing Administration (original record) with the codes as determined by the Office of the Inspector General (OIG) reabstraction of the medical record (reabstracted record).
We evaluated the coding accuracy of the current data using the concepts of diagnostic test evaluation.20 Within this framework, we consider the reabstracted record to be the "gold standard" for defining the presence of a diagnostic condition or the performance ofa particular procedure. Thus, the sensitivity (true positive rate) is the conditional probability that a diagnosis (or procedure) within the specified group was coded on the original record given that a diagnosis (or procedure) within the specified group was actually present on the reabstracted record. Specificity (true negative rate) is the conditional probability that a diagnosis or procedure was not present on the original record, given that is was not coded on the reabstracted record. Positive predictive value is the conditional probability that a diagnosis (or procedure) was actually present on the reabstracted record, given that it had been coded on the original record. To calculate 95% confidence intervals for sensitivity and positive predictive value, we used an exact method based on the two-tail binomial test. 21 For the analyses presented in Tables 2 and 3 Tables 2 and 3 present relevant measures of coding accuracy for selected diagnoses and procedures according to whether the condition or procedure was coded in the principal position or in any position on the discharge abstract. We present two measures of the accuracy of hospital coding: sensitivity, the proportion of cases with a given code present on the reabstracted record that were correctly coded by the hospital; and positive predictive value, the proportion of cases assigned a given code by the hospitals that the reabstraction process confirmed.
Specificity is not presented because it was over 94% (generally over 99%) for all conditions and can be calculated from the data presented.
The accuracy of diagnosis coding varied widely (Table 2) . When position on the discharge abstract was ignored, sensitivity ranged from a low of 0.58 for peripheral vascular disease to a high of 0.97 for breast cancer. The positive predictive value for the selected conditions also varied widely, from 0.53 for peripheral vas-cular disease to 0.94 for hip fracture. A similar range in coding accuracy was found when the analysis was restricted to the principal diagnosis.
The coding of major procedures was substantially more accurate than the coding of most diagnoses ( The most important limitation of our study, however, is that the clinical accuracy of the coding cannot be directly in-Accurcy of Hospital Claims Data ferred from our findings. ILike previous studies, the National DRG Validation Study was designed to test the accuracy with which hospitals adhered to coding rules,23 rather than to assess the validity of the claims data as a source of information on patients' health status or medical treatments. Consequently, the findings we report do not directly answer the two major clinicaly relevant questions of whether a specific condition present in the patient was coded on the computerized abstract (sensitivity) and whether specific conditions coded on the abstract actually were present in the patient (predictive value positive). This distinction between coding conventions and clinical status may explain the low accuracy with which some medical conditions are coded. A diagnosis may have been present but not recorded on the computerized abstract either because there were five more serious conditions present or because the condition was judged not to contribute to the care provided to the patient.23 If a condition is coded by one abstraction team but not the other, it seems likely that the condition was documented in the patient's chart but that the two abstractors disagreed about whether it should be recorded among the listed diagnoses. Such misclassification could lead to an underestimate of both the sensitivity and the positive predictive value of the coded diagnoses.
This distinction between coding rules and clinical status also provides the basis for a caveat about our finding that the coding of acute myocardial infarction was relatively accurate. Although their studywas based on a small sample of hospitals and was conducted prior to the implementation of the prospective payment system, Iezzoni et which hospitals adhere to Uniform Hospital Discharge Data Set coding rulesbut also the clinical accuracy of the coding. Second, a mechanism should be established to facilitate investigators' access to medical records for cases identified through the claims data. Chart review would not only ensure proper case definition, but would also allow precise casemix measurement and accurate description of the specific interventions received by each patient.
The Medicare administrative databases are a valuable resource collected at great expense. Our findings show that some conditions may currently be studied using the claims data alone and that modest progress has been achieved in improving the accuracy of diagnostic coding. In the long run, improving overall accuracy would enhance claims-based research. In the short run, the implementation of steps to supplement the currently available data would provide investigators with an even more powerful tool for use in evaluating the outcomes of hospital care. O
